Abstract-Potential home buyers may initiate contact with a real estate agent by asking to see a particular advertised house. This paper asks whether an agent's response to such a request depends on the race of the buyer or on whether the house is located in an integrated neighborhood. Like previous research about the causes of housing discrimination, this paper uses data from fair housing audits, a matched-pair technique for comparing the treatment of equally qualified black and white home buyers. However, we shift the focus from differences in the treatment of paired buyers to agent decisions concerning an individual house. Using a sample of all houses seen during the 1989 national Housing Discrimination Study, we estimate a random-effect, multinomial logit model to explain a real estate agent's joint decisions concerning whether to show each house to a black auditor and to a white auditor. We find evidence that agents interpret an initial housing request as an indication of a customer's preferences, but also are more likely to withhold a house from all customers when it is in an integrated suburban neighborhood (redlining). Moreover, agents' marketing efforts increase with asking price for white, but not for black, customers; blacks are more likely than whites to see houses in suburban, integrated areas (steering); and the houses agents show are more likely to deviate from the initial request when the customer is black than when the customer is white. These three findings are consistent with the possibility that agents act upon the belief that some types of transactions are relatively unlikely for black customers (statistical discrimination).
I. Introduction
M ANY market interactions involving search begin with a complicated request from a customer to an agent. The agent's interpretation of this request may influence his subsequent behavior and hence influence the outcomes of the interaction. Moreover, this interpretation and the resulting behavior may depend on characteristics of the customer, such as race or ethnicity, or on the nature of the request itself. This paper uses data from fair housing audits to study the way real estate agents respond to a customer's initial request for housing, with a focus on the extent to which an agent's responses to a given request depend on the customer's race or on the racial composition of the neighborhood in which the housing is located.
This approach sheds light both on the complexity of housing search and on the form and causes of racial discrimination by real estate agents. We find, not surprisingly, that a customer's initial housing request has a major influence on an agent's subsequent behavior. In addition, we find evidence that requests for housing in integrated areas are not treated the same as those for housing in white areas. We also find that agents do not respond the same way to black and white customers, even when they make identical housing requests. This result is consistent with hypothesis that real estate agents practice statistical discrimination. This entirely new picture of housing market discrimination is uncovered through the use of a new methodology, in which an individual house, not an audit, is the unit of observation.
A fair housing audit compares the treatment of an AfricanAmerican or Hispanic home seeker with the treatment of an equally qualified white home seeker. 1 Discrimination is defined as unfavorable treatment based solely on a person's membership in a particular group; in a sample of audits, discrimination is systematic unfavorable treatment of minority auditors. Audits conducted as part of the 1989 Housing Discrimination Study (HDS) were based on advertisements randomly selected from a newspaper. In the sales audits, audit teammates began their visits to a real estate agent by asking about the availability of a house in one of these advertisements. As a result, audit teammates made exactly the same initial request, and it is possible to determine whether agent responses to that request differ by the race or ethnicity of the customer or by the characteristics of the neighborhood in which the advertised unit is located.
This research builds on a large literature concerning the causes of discrimination in housing. Most of this literature uses audit data to study minority-white differences in the number of housing units shown or recommended to an auditor (Page, 1995; Roychoudhury & Goodman, 1992 Yinger, 1986 Yinger, , 1995 or on discrete agent choices during an audit (Ondrich, Stricker, & Yinger, 1998 , 1999 . In regressions to test hypotheses about the causes of discrimination, therefore, the dependent variable might be the number of units recommended or shown and the explanatory variables include average characteristics, such as neighborhood racial composition, over the set of available units. These studies therefore test hypotheses related to the characteristics of the advertised unit or to average characteristics of all units seen by either auditor.
The information collected for HDS makes it possible to shift the unit of analysis from an audit to a housing unit. In particular, HDS indicates the address of every house inspected by each auditor. This information makes it possible to determine which houses are inspected by both auditors, which are inspected only by the white auditor, and which are inspected only by the black or Hispanic auditor, and therefore results in a sample of inspected houses.
This shift in the unit of analysis has three key advantages. 2 First, this shift makes it possible to determine whether a real estate agent's decision to withhold a house from a minority customer depends on the characteristics of that particular house and thereby adds new information for testing existing hypotheses about the causes of discrimination. This information includes whether the house is the one that was advertised in the newspaper and was the basis for the audit; the physical characteristics of the house, such as the number of bedrooms it contains; and the characteristics of that house's neighborhood, such as its racial composition.
Second, this shift makes it possible to determine whether a real estate agent's response to an initial housing request is different for minority and white customers. The houses in the sample include not only the units initially requested, provided they were shown to at least one auditor, but also other, similar units shown to one or both auditors by the agent. Consequently, we can observe whether housing agents show the same types of additional units to audit teammates, who make exactly the same initial request. In other words, we can discover whether an agent's response to a given initial request depends on the race or ethnicity of the customer.
Third, the shift to a unit-based analysis sheds light on the extent to which real estate agents' tendency to show a house to any customer, black or white, depends on the characteristics of the house or its neighborhood. As a result, we are able to explore hypotheses about real estate agents' marketing behavior, such as whether they practice redlining, defined as withholding from all customers houses located in integrated neighborhoods. No previous study has examined this type of behavior. This paper is organized as follows. Sections II and III describe the Housing Discrimination Study and explain our new approach to studying discrimination in general terms. Section IV outlines hypotheses about the causes of discrimination and demonstrates how to test them with audit data. Sections V through VII present our econometric procedure, our data, and our estimation results. The final section summarizes our key findings.
II. The Housing Discrimination Study
In the Housing Discrimination Study, each audit was conducted by two teammates, a white person and a member of a minority group. 3 To ensure equal qualifications, teammates were matched according to sex and age, given the same training, assigned similar socioeconomic characteristics for the purposes of the audit, and sent to the same real estate agency within a short time of each other. After visiting an agency to inquire about the same advertised unit as well as similar available housing, teammates independently recorded what they were told and how they were treated.
The HDS audits were conducted in 25 metropolitan areas, selected to allow valid estimates of unfavorable treatment in the United States. Black-white audits were conducted in 20 areas, and Hispanic-white audits were conducted in 13 areas (with both types of audits in 8 areas) during May through August 1989. Both sales and rental audits were conducted. Each audit was based on audit teammates' inquiries about the availability of a housing unit mentioned in an advertisement randomly selected from the major metropolitan newspaper. Audit teammates were assigned incomes and family characteristics that made them qualified for this advertised unit. This paper is based on 1,081 black-white sales audits. Auditors were also instructed to ask whether other, similar units were available and to visit as many housing units as possible. 4 New federal antidiscrimination enforcement activities authorized by the 1988 Fair Housing Amendments Act have been implemented since the HDS data were collected, so these data may overstate the incidence of discrimination today. The available evidence supports this hypothesis (see Turner et al., 2002) . Even if discrimination has declined since 1989, however, there is no reason to believe that recent developments have altered the factors that lead housing agents to discriminate, which are the focus of this study. Moreover, no other data set comes close to HDS in providing the information needed to test hypotheses about the causes of discrimination-particularly the information for a unit-based approach.
III. Structure of the Data Set
Our objective in this paper is to test behavioral hypotheses about the determinants of real estate agents' marketing behavior and about the causes of discrimination by real estate agents. Our investigation into the causes of discrimination draws on a large literature, discussed below, but many of our tests have different forms than do the tests in previous studies. These forms are related to the nature of our unit-based data set. In this section we describe this data set, focusing on the structure of the explanatory variables, and explain the various forms for our hypothesis tests. In the following section we present new hypotheses about the determinants of agents' marketing behavior, review existing hypotheses about the causes of discrimination, and describe the specific hypotheses that we test with our data. agent's decisions simultaneously determine the number of houses shown to a customer (a dependent variable in the traditional approach) and the characteristics of those houses (explanatory variables). In our approach, an agent's decision to show a house obviously cannot affect that house's characteristics. Second, it expands the sample size from the number of audits to the number of houses shown to either auditor. 3 The HDS data are used by Page (1995) ; Ondrich, Ross, and Yinger (1999) ; Ondrich, Stricker, and Yinger (1998, 1999) ; Turner and Mickelsons (1992); and Yinger (1995) .
A. The Unit-Based Data Set
Each HDS audit is based on a randomly selected advertisement. Two auditors, one white and one black, separately visit the same real estate agency to inquire about the advertised unit and other similar units that might be available. Each auditor then records the address of every house or condominium that he or she inspected. We compared the addresses of housing units shown to the white and black teammates in a given audit to determine which units were shown to only one teammate and which units were shown to both. 5 Our sample consists of the 2,465 units-both advertised and other-shown to either teammate.
The real estate agents have access to available housing units either in their files or through a multiple listing service (MLS), and they must decide which units to show each customer. Our study observes two decisions about each available unit: whether the agent shows it to the white customer and whether he shows it to the black customer. These two decisions result in four possible outcomes for each available housing unit and each audit team: the unit is shown to both customers, the unit is shown to the white customer only, the unit is shown to the black customer only, and the unit is not shown to either customer. In a later section, we develop a multinomial logit model for analyzing these outcomes as a function of the (actual and assigned) characteristics of the auditor, the housing agency, the audit, and the housing unit, given that one outcome (the unit is not shown to either auditor) is never observed. In this section, we describe the data structure available for testing hypotheses about these agent decisions.
For both marketing and discrimination, all of our hypotheses tests involve the impact of an explanatory variable on an agent's decision to show a house to a customer. Some of these explanatory variables, including auditor, agent, and agency characteristics, have nothing to do with the housing unit. These variables are listed in table 1. As shown below, hypothesis tests involving these variables are well known from previous studies and require no alterations for our unit-based data set. Our study also brings in additional variables that are associated with the housing unit being shown. These variables are listed in table 2 and include whether the unit is the advertised unit, the asking price of the unit, physical characteristics of the unit, and information about the unit's location, such as whether it is located in an integrated neighborhood or in the central city.
To enrich our set of hypothesis tests, we use this information on housing unit characteristics to define four types of explanatory variables: (1) the characteristics of the unit being shown, (2) the characteristics of the advertised unit that was initially requested by the auditor, (3) interactions between the characteristics of the unit being shown and whether that unit is the advertised unit, and (4) variables to represent the match between the unit being shown and the advertised unit on each housing characteristic.
These four types of variables are explained in detail in the first panel (the first four rows) of table 3. This panel shows how to calculate each type of variable for a unit characteristic that takes on the values 0 and 1, using "whether the unit is located in an integrated area" as an example. This panel involves an audit in which the advertised unit (unit 1) is in an integrated area and in which two other units, one of which (unit 2) is in an integrated area, are shown to at least one auditor (so that we can observe them). This audit yields three observations in our data set-one for each unit-as shown by the three columns in the table. The first type of variable (the first row) measures a characteristic of the unit itself, so it takes on a value of 1 (ϭintegrated area) for unit 1 and unit 2, but not for unit 3. The second type of variable (the second row) measures a characteristic of the advertised unit associated with the relevant audit. In this audit, the advertised unit is in an integrated area, so this variable takes a value of 1 for all three observations. The third type of variable describes a characteristic of the advertised unit as well, but only applies when the observation is itself the advertised unit. 6 In this example, therefore, this variable equals 1 for unit 1 and 0 for the other two units. The fourth type of variable interacts the value of a housing characteristic for the advertised unit and for the unit that defines an 5 Some address information is missing, especially unit numbers for condominiums, which made up 16% of the housing units in the sample. As a result, we developed procedures to rule out the possibility that teammates saw the same unit when teammates saw units that had the same incomplete address information but differed in some observable characteristic, such as number of rooms or location in the building. 6 In a few cases, particularly with condominiums, there is more than one advertised unit, in which case these characteristics refer to the average unit in this set. 
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observation (hereafter often referred to simply as "the unit"). In this example, this variable obviously equals 1 when the unit is the advertised unit. As shown in the fourth row of table 3, it also equals 1 for unit 2 in our example (because unit 2, like the advertised unit, is in an integrated area), but equals 0 for unit 3 (which is not in an integrated area).
The second panel in table 3 applies to a continuous housing characteristic, using asking price as an example. The four types of variables in this panel are defined in a similar way. The key difference arises in the construction of the fourth type of variable, namely the match between the unit being shown and the advertised unit. When the unit characteristic is continuous, the match between the unit and the advertised unit is described using a spline based on whether the unit has a value for this variable that is higher or lower than the value for the advertised unit. The spline values are shown in the last two rows of table 3. The use of this spline implies that the coefficient estimates for the characteristics of the unit being shown (type 1 variable) and the advertised unit (type 2 variable) are not both identified. As a result, the unit characteristic variable is not shown in the second panel and is not included in the specification for continuous unit characteristics.
B. The Form of Hypotheses Concerning Marketing
The four types of explanatory variables lead to four forms for hypothesis tests concerning marketing. These four forms are given in the first column of table 4. To begin, the characteristics of the unit being shown lead to hypotheses of the following form: the decision to show a unit depends on the characteristics of that unit, or, to put it another way, agents are more likely to show some types of units than others. The characteristics of the advertised unit lead to hypotheses of a different form, namely, that marketing depends on the customer's initial request. Hypotheses associated with the third type of explanatory variable indicate that marketing is different for advertised units, which, in the audit context, are the units initially requested, than for other units, which may or may not have been advertised by the agent. Finally, hypotheses associated with the fourth type of variable take yet another form, namely, that agent marketing behavior for a housing unit depends on the match between that unit and the unit initially requested.
C. The Form of Hypotheses Concerning Discrimination
To test hypotheses about the causes of discrimination, one more dimension must be added to the data structure. To be specific, the variables defined in table 3 must be interacted with the minority status of the auditor, thereby creating four more types of variables. These variables make it possible to determine whether the effect of a housing unit's characteristics on an agent's decision to show the unit is the same for minority and white auditors. The forms for the resulting hypothesis tests are indicated in the second column of table 4. Characteristics of the unit that define an observation, interacted with minority status, yield hypotheses of the following form: discrimination in showing a unit depends on the characteristics of the unit. As indicated in the other entries in this column, the other three forms of interaction variable yield different forms of hypotheses, namely, discrimination depends on the initial request, discrimination is different for the advertised unit, or discrimination depends on the match between a unit and the auditor's initial request.
IV. Hypotheses about the Decision to Show a Housing Unit
We now turn to the specific hypotheses that we test in our estimations. We first consider hypotheses related to the marketing of housing units in general and then turn to hypotheses concerning discrimination.
A. Hypothesis Tests Concerning Marketing
The shift to a unit-based data set opens the door to testing hypotheses about marketing behavior by real estate agents that does not involve discrimination. This type of test is possible because the unit-based data set involves two observations for each housing unit, one for each audit teammate, and it is possible to determine whether units are more likely to be shown to both teammates than to a single teammate, irrespective of race, under some circumstances.
Although this type of behavior does not involve discrimination on the basis of a customer's race, it has the potential to shed light on discrimination in two ways. First, it can reveal whether real estate agents respond to incentives that are not connected to the minority status of a customer. Any finding that they do so increases the plausibility of a finding that they respond to similar incentives directly related to a customer's minority status. Second, one kind of marketing behavior, redlining against houses in integrated areas, has a discriminatory dimension even though it applies equally to black and white customers. Our approach makes it possible to observe this type of behavior, which is illegal under the Fair Housing Act. 7 As noted in the introduction, our principal hypothesis about marketing is that real estate agents make inferences about a customer's preferences on the basis of his or her initial housing request and then, to maximize the probability of a successful match, concentrate on showing the customer houses that best match these inferred preferences. We explore this hypothesis with two types of tests. First, we test the hypothesis that a housing agent is more likely to show a unit if it is the advertised unit, that is, the unit about which the customer inquired. This test, which takes the form defined in row 3 of table 4, is not a very strong test, however, because it cannot rule out three other hypotheses, namely, that housing agents only advertise units they want to show, that agents behave differently when they know a customer is aware that a unit is for sale, or that agents are more likely to show houses they advertise because other houses might be taken from a multiple listing service, in which case the commission would have to be shared with the listing agent. 8 Second, we test the hypothesis that agents are more likely to show units that match the unit about which the auditor inquired than they are to show units that differ from this advertised unit in some way. This type of test, which takes the form defined in row 4 of table 4, can be applied to any housing characteristic in table 2. For example, we test the hypotheses that agents are less likely to show a unit that differs from the advertised unit in asking price, number of bedrooms, type of neighborhood, and whether it is new. Note that the HDS auditors were instructed not to explicitly 7 The Fair Housing Act says that it is illegal to "to induce or attempt to induce any person to sell or rent any dwelling by representations regarding the entry or prospective entry into the neighborhood of a person or persons of a particular race, color, religion, sex, handicap, familial status, or national origin."
8 For a given audit, we know that the unit about which the auditors inquire was advertised and listed by the visited agent, but we do not know whether other units that arise during the audit were advertised, nor do we know whether these units were listed by another agent and accessed through a MLS. However, we do know that these other units might not have been advertised and might be listed by another agent. Marketing depends on characteristics of the unit Discrimination depends on characteristics of the unit Characteristics of the advertised unit (the unit that is the entry for an audit)
Marketing depends on initial request Discrimination depends on initial request Characteristics of the unit being shown when it is the advertised unit (which equal 0 for nonadvertised units)
Marketing is different for advertised unit Discrimination is different for advertised unit Variables to describe the match between the unit being shown and the advertised unit (which are interactions)
Marketing depends on match with initial request Discrimination depends on match with initial request reveal any neighborhood preferences. Nevertheless, real estate agents may interpret the neighborhood in which the advertised unit is located as an indication of the auditor's neighborhood preferences. As a result, we can test this inferred-preference hypothesis by determining whether both blacks and whites are more likely to be shown a unit located in the type of neighborhood (white or integrated) that matches the neighborhood of the advertised unit than a unit located in another type of neighborhood. A second hypothesis builds on the fact that real estate agents are paid a percentage of the sales price. Under the assumption that the cost of selling a house is not related (or only weakly related) to house value, this feature of the housing market leads to the prediction that agents will work harder (that is, be more likely to show units) for customers that inquire about more expensive houses, which yield a higher net commission. We test this hypothesis by determining whether the probability that an agent will show a house increases with the advertised unit's asking price. This test takes the form defined by the second row of table 4.
A third hypothesis is that some agents practice redlining, defined as an unwillingness to show houses in integrated neighborhoods to any customers, regardless of their minority status. This type of behavior could arise because agents believe that lenders and home insurance companies practice redlining against these neighborhoods (see Shill and Wachter, 1993 ) and want to avoid wasting time showing houses that are unlikely to sell. This neighborhooddiscrimination hypothesis is supported by Galster, Freiberg, and Houk (1987) , Newburger (1995) , and Turner (1992) , who find that houses located in minority neighborhoods are less likely than houses in white neighborhoods to be advertised in the newspaper or marketed through an open house. It also could arise, however, because agents have had trouble finding buyers for houses in integrated neighborhoods in the past or because they simply want to avoid working in such neighborhoods. Our data set does not allow us to determine which of these incentives is at work, but it does allow us to test the hypothesis that redlining exists.
Finally, we test three hypotheses about the nature of the marketing process. First, we test the hypothesis that new houses are less likely to be shown because they are often part of a housing development containing similar houses that is marketed through a model home or through the house that is the most convenient to show. This test has the first form in table 4. Second, we test the hypothesis that agents try to conserve their driving time. We test this hypothesis with a variable to measure the distance between a unit and the advertised unit, a test that takes the fourth form in table 4. Third, we test the hypothesis that different real estate agents in the same agency select different houses to show. We test this hypothesis using a variable in table 1, namely, whether both auditors encountered the same real estate agent; if our hypothesis is correct, a unit is more likely to be shown when the same agent is encountered.
B. Hypothesis Tests Concerning Discrimination
We now turn to hypotheses and hypotheses tests concerning the causes of discrimination. Our objective is to gain insight into the reasons that real estate agents withhold units from black customers. The hypotheses in this section are all based on some form of belief or perception by real estate agents. Because these beliefs and perceptions are not observed, all of our hypothesis tests are indirect, that is, they determine whether discrimination is more likely under circumstances that are associated with a particular belief or perception. Existing audit studies test hypotheses about the causes of discrimination by determining whether differences in treatment between minority and white auditors are associated with auditor, agent, or audit characteristics, such as those in table 1. See Galster (1990) , Ondrich, Stricker, and Yinger (1998, 1999) , Page (1995) , Roychoudhury and Goodman (1992 ), or Yinger (1995 . In this section, we review the three main hypotheses and associated tests in the literature and present additional hypothesis tests made possible by a unit-based data set. These three hypotheses about the causes of discrimination are not mutually exclusive, and most studies find that more than one cause is at work. Moreover, as we will see, it is difficult to identify tests that distinguish one cause of discrimination from another.
The agent-prejudice hypothesis, which is based on Becker (1971) , states that housing agents discriminate because of their own personal prejudice. Like previous studies, we test this hypothesis by determining whether discrimination is influenced by variables that are likely to be correlated with prejudice. In particular, we look at four such variables in table 1: the race, age, and sex of the real estate agent and the sex of the auditor. Black agents are presumably less prejudiced against black customers than are white agents, on average, so a finding that black agents are less likely to discriminate supports this hypothesis. In addition, prejudice is higher in older cohorts than in younger cohorts, men tend to be more prejudiced than women, and agents may be more averse to dealing with black men than with black women. 9 Thus, we can test the agent prejudice hypothesis by determining whether discrimination is higher when the agent is older or male and when the auditor is male.
Another test of the agent-prejudice hypothesis is based on the assumption that one can make inferences about an agent's prejudice by the houses he accepts as listings. This assumption leads to the prediction that an agent who advertises a listing in a black or integrated neighborhood, where some of his customers are more likely to be black or Hispanic, will be less likely to discriminate. This test takes the second form in table 4.
The white-customer-prejudice hypothesis says that housing agents discriminate to protect their actual or potential business with prejudiced white customers. 10 Our data allow us to carry out several tests of this hypothesis. First, we can look for evidence that agents who draw business from a largely white area are more likely to discriminate than are agents who work in minority neighborhoods. Although we cannot directly observe the location of an agent's business, we can approximate this location using the location of the advertised unit. Thus, this hypothesis leads to the same prediction as the previous one, namely, that discrimination will be higher when an agent advertises a unit in a white neighborhood. Distance between a unit and an agent's office may insulate the agent from the effects of white prejudice, so this hypothesis also predicts that discrimination declines as this distance grows.
Second, we can determine whether discrimination is relatively high in integrated neighborhoods in the central city, where the introduction of a few minority households could result in tipping, and thereby drive away the agent's existing contacts (a test with the first form in table 4). (This prediction does not hold for integrated areas in the suburbs, which tend to be far from established black areas, so that they are unlikely to be threatened by tipping.) Third, this hypothesis indicates that larger real estate agencies, which have a broader customer base, are less likely to discriminate than smaller agencies, which may depend on obtaining customers from particular neighborhoods. Another test of this hypothesis, therefore-one based on a variable in table 1-is whether larger firms are less likely to discriminate than smaller firms. 11 A fourth prediction of this hypothesis is that real estate agents may decide not to work with black customers who express a preference for living in a neighborhood where their presence would threaten the agent's established business. This hypothesis would be supported, therefore, by a finding that agents are more likely to discriminate when a black customer requests to see a unit in an integrated area in the central city (a test of the second form in table 2). Finally, this hypothesis predicts that housing agents might treat married black customers better than single black customers on the grounds that their potential white customers would rather not have single black people as neighbors. This is a weak test, however, because over 90% of the auditors played the role of a spouse (see table 1), and because this prediction is also consistent with other hypotheses. 12 The third hypothesis is that real estate agents practice statistical discrimination. This type of discrimination is well known in the case of employment (Arrow, 1972; Cain, 1986; Phelps, 1972) and lending (Ladd, 1998; Yinger, 1995) . In the case of housing, a few authors have proposed a "perceived preference" hypothesis that is equivalent to statistical discrimination, but this equivalence is not widely recognized, and statistical discrimination has not been emphasized in studies of the marketing of houses (Yinger, 1998) . In general, statistical discrimination is said to exist if an economic agent treats people in different groups differently because the agent believes that (a) it is profitable to base treatment on some unobserved characteristic and (b) the incidence of this characteristic differs across groups. 13 These beliefs may be accurate, in which case statistical discrimination is profitable (but still illegal), or they may be based on an inaccurate stereotype, and therefore lead to unprofitable behavior. 14 Any difference in housing marketing based on minority status, including statistical discrimination, is illegal according to the Fair Housing Act. 15 Our unit-based data set makes it possible to test for statistical discrimination in a variety of ways. First, statistical discrimination might be linked to unit or neighborhood characteristics (tests of the first form in table 4). Two tests of this type are particularly compelling. The first test involves the asking price of a unit. In particular, real estate agents may assume that black customers are unlikely to be able to buy expensive houses despite the fact that audit teammates are equally qualified. As a result, agents may avoid spending time on transactions perceived to be unlikely by refusing to show higher-priced units to blacks. 16 A finding that discrimination increases with asking price 10 This hypothesis, like the previous one, can be traced to Becker (1971) , who showed that an employer might discriminate against black applicants to keep down the wage demands of prejudiced white employees.
11 A finding that larger agencies are less likely to discriminate is also consistent with the hypothesis that these firms devote more resources to fair-housing education, either because of economies of scale in such training or because their visibility makes them more likely targets of discrimination suits.
12 For example, agents may believe that black singles are particularly unlikely to complete a transaction, either because of assumed financial limitations or anticipated discrimination in mortgage lending. This is an example of statistical discrimination, which is discussed below.
13 A key issue in the labor literature on statistical discrimination is that the quality of the observable information may differ across groups. See Phelps (1972) and Cain (1986) . In a housing audit, the quality of the information about a customer's purchasing power, which is analogous to productivity, is identical across audit teammates, so this issue does not arise.
14 The theory of statistical discrimination predicts that preconceptions not connected to profits will be driven out by competition, at least in the long run, but we have no way to test for a link to profitability. Also, this behavior is not statistical discrimination if the agent acts on the basis of preconceptions that he does not connect to profits. Real estate agents, like other people, are certainly not immune to race-based preconceptions that have nothing to do with profits, but there is no reason to think that these preconceptions are related to particular housing characteristics. As we will see, the link to particular housing characteristics gives power to these tests for statistical discrimination. 15 The Fair Housing Act makes it illegal to "make unavailable or deny, a dwelling to any person because of race, color, religion, sex, familial status, or national origin."
16 Phelps (1972) makes it clear that statistical discrimination cannot arise unless the cost of gaining the necessary information is "excessive." In an audit, a housing agent could obtain the information he needs about a customer's purchasing power simply by asking, but apparently, inquiries of this type are not usually made. Moreover, they are more likely to be made for blacks than for whites. In HDS, for example, agents didn't even ask about a customer's income in over half the audits, and the probability that they made this inquiry was 8 percentage points higher for blacks than for whites (Yinger, 1995, table 3.3). therefore is consistent with the existence of statistical discrimination. Note that agents' preconception in this case could take the form of a belief that black customers, unlike white customers, are unlikely to be qualified for expensive houses, even if they explicitly ask to see them, or a belief that the more expensive the housing, the more likely it is that blacks will encounter discrimination from lenders or home insurance companies. 17 In either case, acting on the basis of this preconception constitutes statistical discrimination because it involves using a perceived average trait for a group to predict an outcome for an individual member of that group.
The second type of test involves neighborhood characteristics. Real estate agents might believe, for example, that all households prefer to live with members of their own race and that a housing transaction is unlikely to be completed when a black customer is matched to a white neighborhood or a white customer is matched to a black or integrated neighborhood. This statistical discrimination based on perceived preferences predicts that blacks are more likely to encounter discrimination when a housing unit is in a white area than when it is in a black or integrated area. 18 This type of agent behavior is called steering. Note that this prediction is different from that of the customer-prejudice hypothesis, so this test provides a way to differentiate between these two causes of discrimination.
Real estate agents may also believe that lenders are unwilling to approve a mortgage (or insurance companies to provide home insurance) when the race or ethnicity of a customer does not match that of the neighborhood where the relevant house is located. Because a transaction cannot proceed without a mortgage (and home insurance), agents may want to avoid investing time showing houses where the race or ethnicity of the customer and neighborhood do not match. Our test, namely, whether discrimination is higher in white than in integrated areas, cannot identify the source of real estate agents' perceptions about the likelihood of transactions in various types of neighborhoods, but it can determine whether their behavior involves neighborhood-based steering, as predicted by the statistical-discrimination hypothesis. 19 Finally, statistical discrimination could be reflected in the way agents respond to a customer's initial request. This possibility leads to a series of tests that take the fourth form in table 4; that is, we determine whether discrimination depends on the match between a unit and the unit initially requested. The strongest of these tests, in our view, concerns the possibility that for blacks, but not for whites, a unit is more likely to be shown if its value is below that of the advertised unit. A finding of this type is consistent with the view that real estate agents expect blacks, but not whites, to request more expensive units than they can afford and that agents then act upon this belief-a form of statistical discrimination. 20 Other tests of this type concern the match between the other characteristics of a unit or its neighborhoods and those of the advertised unit. A request to see a unit in an expensive neighborhood, for example, might be accepted as an indication of neighborhood preferences for a white customer but rejected for a black customer because of a perception about the types of neighborhoods blacks prefer. Acting on such a belief, that is, refusing to show houses in expensive neighborhoods to blacks even when they are requested, is a form of statistical discrimination. Because our regressions hold housing price constant, these results must be interpreted with care. A different agent response to the same initial request by whites and blacks suggests that agents believe blacks and whites have different tradeoffs across housing characteristics. The agent behavior just described, for example, is consistent with a belief on the part of agents that blacks, but not whites, would be willing to save money by living in a neighborhood with low average house values in exchange for some other housing or neighborhood characteristics of equal market value.
V. Estimation Technique
A sales audit involves two visits to a real estate agency and has two central properties. First, even after controlling for observable variables, the outcomes for the two visits are not independent, because the auditors are paired on unrecorded characteristics, receive similar training, are sent to the same real estate agency at about the same time, and are instructed to inquire about the same advertised unit. Second, for every relevant unit that is available in that agency, four outcomes are possible: the unit is shown to both auditors, the unit is shown to the white auditor only, the unit is shown to the black auditor only, or the unit is not shown to either auditor. A unit can appear in our sample only if it falls into 17 For reviews of the evidence on discrimination in mortgage lending, see Goering and Wienk (1996) , Ladd (1998) , and Ross and Yinger (2002) . 18 Using audit data for Detroit, Roychoudhury and Goodman (1992) find some evidence to support this prediction. 19 We attempted to determine which of these two possibilities was at work using 1990 Home Mortgage Disclosure Act data, which indicate applications and loan denials by location by race. We could not find any HMDA variables with any explanatory power in our regressions. See also Ondrich, Ross, and Yinger (2001) . This could indicate that real estate agents' beliefs do not reflect actual experience with lenders, or it could indicate that the HMDA data are not up to the task. For more on these data, see Goering and Wienk (1996) . Note also that there is a third possible source of these agent preferences, namely, that agents believe that white sellers of more expensive homes tend not to be willing to sell to blacks (even without contact between the agent and the seller, as is typical in a MLS transaction). This seems unlikely, however, because prejudice tends to decline with increasing income and neighborhoods with expensive houses are not usually threatened with tipping. 20 This belief might be based on experience. Munnell et al. (1996) find, for example, that, on average, black mortgage applicants have higher loan-to-value and debt-to-income ratios than do whites. one of the first three cases, so we face a selection bias in the sample of observed units. 21 A simple solution to this sample selection problem is available if the error terms for the different choices are assumed to be independent and identically distributed with an extreme-value (Weibull) distribution. In this case, the four-choice problem can be characterized as a multinomial logit model, which has the independence of irrelevant alternatives (IIA) property (Boersch-Supan, 1987) . This property is that the ratio of the probabilities (or relative odds) of any two outcomes does not depend on the presence of characteristics of a third outcome. In a multivariate context, the IIA property implies that the coefficient estimates for one choice relative to a second can be estimated consistently even though data associated with the third choice are missing from the sample.
To implement this solution, we must solve two methodological problems: potential correlation between the choices, and interpretation of the estimated coefficients. The first central characteristic of an audit makes the independence assumption implausible. In fact, the paired structure of an audit creates a correlation between the unobserved determinants of showing the unit to the minority auditor and showing the unit to the white auditor. To solve this problem, that is, to ensure that the error terms are not correlated across choices, our statistical model includes a specification for the unobservable attributes that are associated with an audit, such as the real estate agency or advertised unit. 22 The independence assumption is only imposed upon the error terms that remain after controlling for the heterogeneity associated with an audit and with the participating auditors. 23 The interpretation problem arises because coefficients cannot be estimated relative to the choice that is omitted from the sample. As a result, we can estimate the effect of observable unit attributes on the decision to show a unit to a white and not a minority auditor relative to the decision to show the unit to both auditors, but we cannot estimate the effect of this attribute on the decision to show a unit to a white and not a minority auditor relative to the decision not to show the unit to either. The structure of a housing audit provides a solution to this limitation. Specifically, auditors make independent visits to the same real estate agency, and the real estate agent is unaware of any connection between the visits. After controlling for the common effect of being assigned to the same real estate agent and same advertised unit, the model describing treatment during each tester's visit can be described independently of the model for the other visit. See Ondrich, Ross, and Yinger (2000) and Kenny and Wissoker (1994) for examples of this approach. This structure results in models describing the treatment of the white and minority auditors, respectively, and these two models can be estimated when information is available on only three of the four possible outcomes.
Formally, the econometric analysis builds on two indicator variables, Y W and Y B , for each unit that the agency has available. Y W (Y B ) equals 1 if the unit is shown to the white (black) auditor. Conditional on relevant covariates and an unobserved audit-specific effect for each auditor, the probabilities of a unit being shown take the simple binary logit form
where Z W (Z B ) is a column vector of observed characteristics of the white (black) auditor and her visit, the unit itself, the advertised unit, and the real estate agent and agency; ␤ is the vector of coefficients associated with Z W ; ␦ gives the difference in the coefficient vectors of blacks and whites; and W and B are the unobserved effects for the white and black auditors, which may be correlated due to the assignment of these auditors to the same agency and advertised unit. Conditional on Z W , Z B , W , and B , the random variables Y W and Y B for each unit are assumed to be statistically independent. The probabilities for the four possible joint events are
where 21 We observe the outcome for the advertised unit even if it is withheld from both auditors. In this case, however, many of the unit characteristics relevant to the analysis are missing from the data. Thus, we exclude from our sample the few advertised units withheld from both auditors. 22 We ran a model without controls for omitted variables and obtained substantially different results for several coefficients. The complete results, without audit random effects, are available upon request.
23 HDS sent the same audit-teammate pairs to conduct several audits each. This makes it possible to construct models in which W and B are each the sum of an audit-specific effect and a pair-specific effect. We estimated two such models and found the improvement of fit measured by Akaike's information criterion (see Akaike, 1973) to be small enough to reject the incorporation of the additional pair-specific effect. See also Ondrich et al. (2001) .
Equations (2) and (3) define a four-choice multinomial logit model of real estate agent behavior for each unit available to the agent. Note that the model for the choice to allow both auditors to see the unit is simply the sum of the models to allow only the white or only the minority auditor to see the unit. In a standard model, such as the bivariate probit, this restriction identifies the correlation between the choice unobservables, but in our model with its missing choice, this restriction results in treatment coefficients (␤ and ␦) that are exactly identified. We do not need to estimate a correlation directly, because the potential correlation between choice unobservables is captured by the auditor effects.
This four-choice multinomial logit model cannot be estimated in the usual manner, because no units for which the agent chooses the fourth outcome in (2), namely (Y W ϭ 0, Y B ϭ 0), appear in the data set. Therefore, it is necessary to adjust the first three probabilities in (2) for the sample selection criterion. Letting S be the indicator for sample selection, the sample selection probability is given by
Conditional on S ϭ 1, joint probabilities for the three outcomes observed in the data are
Equation (5) 
VI. Data Description
Our HDS unit-based data set is described in tables 1 and 2, which presents means and standard deviations for all variables except location and time dummies. The neighborhood data in table 2 are based on the 1990 Census, which was neither available for the HDS reports nor used for any previous research based on HDS data. 25 This table reveals, for example, that the average asking price was $137,805, that 45.0% of the units were advertised units, and that 17.9% of the units were in integrated neighborhoods. We define an integrated neighborhood as a census tract with a population more than 15% black. This may seem like a low percentage for such a dividing line, but few houses in the HDS data set are located in neighborhoods that are heavily integrated or predominantly black (see Turner and Mikelsons, 1992) . Moreover, as shown below, the 15% dividing line has explanatory power.
Estimates of the incidence of discrimination are presented in tables 5 through 7. These tables also provide hints about the variables that might influence when discrimination takes place. Formal, multivariate hypothesis tests are presented below.
Each table contains five columns of sample statistics. The first column gives the number of observations in the relevant subsample. The second column indicates the probability that a unit is shown to both the white and black auditor. The third column indicates the probability that a unit is shown to the white but not the black auditor, which is the probability that the white is favored, and the fourth column shows the probability that the black is favored. The difference between the third and fourth columns is called the net
where (Y Wj , Y Bj ) is the observed outcome for unit j, and K is the number of points of increase. The likelihood function to be maximized is the product of joint likelihood contributions across audits in the sample. To specify K, we follow Trussell and Richards (1985) in starting with a single point of increase and successively adding new points until likelihood improvement stops. We stopped at k ϭ 3. Estimates for {( Wk , Bk ), k ϭ 1, . . . , K} and p 1 , . . . , p kϪ1 are available from the authors upon request, where p i is the probability associated with Wi and Bi in the mixing distribution. Note that p K does not provide independent information, because the sum of the probabilities is 1. 25 Neighborhood characteristics in the HDS reports and in subsequent research using the HDS data (see footnote 3) are based on a private firm's estimates of demographics in each census tract in 1988. 
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incidence of adverse treatment; it is widely used as a measure of discrimination. 26 Panel A of table 5 shows that the net incidence of adverse treatment for the entire sample is 12.6% and is highly significant statistically. 27 The other panels reveal that this net incidence is not the same under all circumstances but is usually statistically significant. The net incidence is much lower, for example, for the advertised unit (6.0%) than for other units (17.9%), but it is statistically significant in both cases. Table 6 examines differences in adverse treatment based on a unit's neighborhood characteristics. This table does not reveal any clear patterns. Somewhat surprisingly, for example, the net incidence is not much different in white and integrated neighborhoods. Table 7 investigates whether adverse treatment depends on the match between the unit being shown and the advertised unit. The closeness of the match appears to matter. For example, net adverse treatment is high for units that are more expensive (panel A) or in more expensive neighborhoods (panel B) than the advertised unit.
VII. Estimation Results
We estimate three versions of our multivariate model: one with all the variables defined earlier, one that leaves out the variables interacting characteristics of the unit being shown and of the advertised unit, and one that leaves out the variables involving characteristics of the advertised unit when it is the unit being shown. The appropriate likelihoodratio tests lead us to reject, at the 1% level, both restricted models in favor of the complete one. 28 In other words, advertised units are treated differently than other units, and housing agents do appear to make inferences about a customer's preferences on the basis of his or her initial request. 26 Although it is widely used, this measure is not without limitations, and several scholars have identified circumstances under which it might over-or understate discrimination. See Fix, Galster, and Struyk (1993) ; Foster, Mitchell, and Fienberg (2002) ; Heckman and Siegelman (1993); and Ondrich, Ross, and Yinger (2000) . In some settings the type of problems that arise in interpreting audits can be resolved by making the procedure double blind, that is, by making sure neither the participants nor the researchers know who receives the treatment. In the case of housing audits, however, the "treatment" is minority status, which cannot be randomly assigned. Moreover, experience has shown that several problems undermining data collection, such as the failure of an auditor to complete audit forms because of upsetting agent behavior, can best be avoided by training all auditors to fill out the audit forms as completely and accurately as possible, regardless of how they are treated. See Yinger (1995) . 27 Statistical significance is determined using McNemar's test (Agresti, 1990) , which is an asymptotic version of the sign test. See Heckman and Siegelman (1996) for an application of the sign test to employment audit data, and Wienk et al. (1979) for another application to housing audit data. The results in tables 5 to 7 are designed to describe the data and are not weighted to reflect the HDS sampling plan. As a result, they cannot be interpreted as national estimates of the incidence of discrimination. Estimates of this type using HDS data are provided by Ondrich, Ross, and Yinger (2000) , Ondrich, Stricker, and Yinger (1998, 1999) , Turner and Mickelsons (1992) , and Yinger (1995) . 28 The complete model with k ϭ 3 has 172 parameters; the other two have 148 and 150 parameters, respectively, and the log likelihood statistics for the three models are Ϫ2006.49, Ϫ2039.50, and Ϫ2030.54, respectively. The statistical significance of the entries in the last column is determined with McNemar's test (Agresti, 1990 ). * indicates significance at the 95% confidence level, and ** at 99%.
Results for the complete model are presented in tables 8, 9, and 10. Table 8 contains multinomial logit coefficient estimates for auditor, agent, and audit characteristics. Tables  9 and 10 focus on the estimates for housing unit characteristics. Table 9 presents the coefficient estimates for white auditors (␤), and table 10 presents estimates of the difference between the coefficients for white and black auditors (␦). In the first column of tables 8 and 9, a negative coefficient implies that an increase in the variable decreases the likelihood that the auditor is shown a unit; in the second column of table 8 and in table 10, a negative coefficient implies that an increase in the variable increases the probability that a black auditor will encounter discrimination.
A. Results Concerning Agent Marketing
The first column of table 8 and table 9 presents the results of our hypotheses tests concerning agent marketing behavior. In almost every case, we find support for the hypotheses developed earlier. First, the evidence in table 9 strongly supports the view that housing agents interpret a customer's initial request as an indication of his or her preferences and then act upon that interpretation in showing houses. Advertised units are more likely to be shown than other units (row 1, first column). Agents are less likely to show a unit that has either more or fewer bedrooms than the advertised unit (row 3, third and fourth columns) or that is a neighborhood with more or less old housing than the neighborhood in which the advertised unit is located (row 5, third and fourth columns). 29 One puzzling result that seems to cut the other way is that agents are less likely to show central city units when a customer requests a unit in the central city (row 9, third column). This effect is weaker for the advertised unit itself (row 9, fifth column), however, which suggests that agents are responding to inferred preferences, but also to some unidentified incentive related to location in the central city.
Second, we find evidence that agents respond to the economic incentive created by a percentage commission. To be specific, the higher the asking price of the advertised unit, the more likely it is that any unit will be shown (row 2, second column). Interestingly, however, this result does not hold for the advertised unit itself (row 2, fifth column), which suggests that the incentive to increase marketing effort as asking price increases is offset by the incentive to increase marketing effort on units that match the customer's inferred preferences, which the advertised unit does by definition.
Third, we find evidence to support two of our three hypotheses about housing marketing. Agents are less likely to show a house that is new than one that is old, particularly if it is the advertised unit (row 7, first and last columns); however, new houses other than the advertised unit are no less likely to be shown if the customer asked to see a unit that is new (row 7, third column, significant at the 10% level). The first two results support the view that agents market through model homes in new developments, whereas the last result shows inferred preferences at work; when a customer inquires about a new unit, other new units, not just model units or convenient units, are shown at the same rate as are older units. We also find that units are more likely to be shown when both auditors see the same agent (see table 8 ). This result indicates, as explained earlier, that different agents choose to show different units. Finally, we find no evidence that agents consider the distance between units in making their showing decisions (table 9, row 13).
Finally, the results in table 9 support the hypothesis that agents practice redlining against integrated neighborhoods (row 10, first column), but only in suburbs, not in central 29 Agents are also less likely to show units in neighborhoods that have a higher average value than the advertised unit's neighborhood (row 4, third column), but this result is only significant at the 10% level. cities (row 14, first column). 30 Moreover, we find that redlining does not arise when the agent can infer from the auditor's request that the auditor prefers an integrated area (row 10, third column). Hence, these results are consistent with both redlining and behavior based on inferred preferences. Another sign of redlining is that agents are more likely to withhold advertised units if they are in white neighborhoods that are close to integrated neighborhoods (row 11, fifth column). 31 To provide more insight into the complex relationship between neighborhood characteristics and agent marketing behavior, tables 11 and 12 sum the relevant coefficients to show net effects for advertised and nonadvertised units in various neighborhood situations compared with units in white, suburban neighborhoods. 32 These tables also present t-statistics and the number of observations in each cell. Table 11 shows that advertised units are about evenly split between central cities and suburbs, but are more likely to be located in white than in integrated areas. The coefficients suggest that advertised units are marketed less strenuously if they are in the central city or in an integrated neighborhood, but only the effect for suburban integrated neighborhoods is statistically significant (at the 10% level). Although this result is not highly significant, it is striking to find evidence that agents are likely to steer a customer away from a unit in an integrated neighborhood even when she explicitly asks to see it. Table 12 provides corresponding results for nonadvertised units. This table is more complicated than table 11 because outcomes for nonadvertised units depend on outcomes for the advertised unit. Three results stand out in this table. First, the table confirms the role of inferred preferences concerning integrated neighborhoods. 33 In every case, 30 We find no evidence of redlining against neighborhoods with low house values (table 9, row 4). Because there is some evidence of redlining against low-income neighborhoods by lenders (Ross and Tootell, forthcoming) and because house value is highly correlated with income, our negative finding hints that redlining by real estate brokers is not driven by their expectation of redlining by lenders. 31 Although we control for several neighborhood characteristics other than integration, the results discussed in this paragraph could be subject to omitted variable bias because of neighborhood characteristics we do not observe. 32 Consider, for example, an advertised unit in an integrated neighborhood in the central city. For this type of unit, all the variables in rows 9, 10, and 14 in table 9 are switched on, so the net effect (relative to an advertised unit in a white, suburban neighborhood) involves the sum of all ten coefficients in these three rows. (If we had presented odds ratios instead of the log odds ratios, we would, of course, have had to multiply coefficients to obtain the net effects.) The sample size information in tables 10 and 11 indicates that our results are based on 73 advertised units and 113 other units in suburban, integrated neighborhoods. 33 The frequencies also are consistent with the presence of inferred preferences, as agents who advertise in white areas tend not to show units in integrated areas (see the low frequencies in the second row), and agents who advertise in integrated areas tend not to show units in white areas (see the low frequencies in the third row). However, these frequencies might also indicate that real estate agents tend to specialize in either white or integrated areas. a Absolute values of t-statistics are in parentheses. The symbol * represents significance at the 5% level or higher (two-tailed test). Estimated with a multinomial logit model. b This variable is continuous. The unit attribute does not enter the specification directly. Rather, two variables are included: (1) the difference between unit and advertised-unit attribute when the difference is positive, and (2) the absolute value of the difference between unit and advertised-unit attribute when the difference is negative. Their estimated coefficients are listed in columns labeled One and Two, respectively. the probability that a unit will be shown is higher if it is in the same type of neighborhood, white or integrated, as the advertised unit. Specifically, the entries in the first row (both units in integrated areas) are always larger than the corresponding entries in the second row (only the inspected unit in an integrated area), and the entries in the fourth row (both units in white areas) are always larger than the corresponding entries in the third row (only the inspected unit in a white area).
Second, table 12 strengthens the conclusion that agents are more likely to withhold units in suburban, integrated neighborhoods. The strongest result, in the last column of the first row, indicates that auditors are significantly less likely to be shown units in integrated than in white neighborhoods even if they inquire about just such a unit. The coefficients in the last two columns of the second row are also negative and significant (one at only the 10% level); these results could reflect either inferred preferences or differential treatment of integrated neighborhoods.
Third, the results in table 12 confirm that, contrary to the prediction of inferred preferences, a nonadvertised unit in the central city is less likely to be shown when the advertised unit is in the central city than when it is in the suburbs. In fact, the entries in the second column are all statistically indistinguishable from zero, whereas three of the entries in the first column are negative and significant. 34 The negative, significant coefficients in the last row of the first column provide evidence that agents are more likely to withhold units in central city neighborhoods; even when a customer inquires about a unit in a white neighborhood in the central city, she is unlikely to be shown other units in such neighborhoods. This type of behavior, which is not illegal, could arise if agents believe central city neighborhoods, unlike suburban ones, are very different from each other and interpret an auditor's initial query as a preference for the 34 Implicit across-cell restrictions in the functional form in table 10 yield an estimate for the third row of the second column of table 12 even with no observations in that cell. The coefficients in several other cells with only two observations also are identified, primarily based on across-cell restrictions. (1) the difference between unit and advertised-unit attribute when the difference is positive, and (2) the absolute value of the difference between unit and advertised-unit attribute when the difference is negative. Their estimated coefficients are listed in columns labeled One and Two, respectively. a Each cell contains three entries. The first number is the coefficient estimate, the number in parentheses is the t-statistic, and the number of observations is in brackets. An asterisk indicates significance at the 10% level or higher (two-tailed test). Based on the multinomial logit results in table 9. particular neighborhood in which the advertised unit is located, not for the central city in general. In this case, other central city units are unlikely to be in the same or similar neighborhoods and therefore are relatively unlikely to be shown.
Given the small sample sizes involved, the results in the second and third columns of table 12 should be interpreted with caution. However, one possible explanation is consistent with the existence of inferred preferences. Because almost no central city units are shown to either auditor when the initial request involves a unit in the suburbs, the central city units that are shown may have unobserved features that make them similar enough to the customer's request to be worth showing; 35 in fact, judging from the small, insignificant coefficients in the second column, these units are just as worth showing as units in white suburbs, the omitted category. Thus, these coefficient estimates may reflect the effect of the unobserved features, not the effect of inferred preferences. Ironically, therefore, agents' decisions to withhold units in response to inferred preferences may make it impossible for us to observe other responses to inferred preferences with our data. This same phenomenon could explain why the coefficients in the third column are not significantly different from those in the fourth column.
B. Results Concerning Discrimination
Results concerning discrimination can be found in the second column of table 8 and in table 10 . These results provide no support for the agent-prejudice hypothesis. Table  8 shows that discrimination does not depend on the race, age, or sex or the agent or the sex of the auditor. Table 10 shows that discrimination does not depend on an agent's revealed willingness to advertise a unit in or near an integrated area (rows 10 and 11, second column). These results do not, of course, prove that agent prejudice is not at work; instead they might indicate that our data set does not include any variables that allow us to isolate the effects of agent prejudice.
In contrast, several results support the white-customerprejudice hypothesis. 36 To be specific, table 8 shows that discrimination increases with the size of the agency and is higher for married than for single blacks. Moreover, table 10 indicates that discrimination is relatively high in central city integrated areas, which are the ones most likely to be threatened with tipping (rows 10 and 14, first column). 37 These results are consistent with the findings of previous studies, but they are certainly not definitive. Two of the results are based on imperfect proxies (agents encountered as a measure of agency size, and central city integrated areas as a measure of neighborhoods most likely to tip), and, as noted earlier, the third is consistent with other hypotheses as well. 38 Table 10 also provides three types of results that support the hypothesis that agents practice statistical discrimination. 35 Agents who advertise a unit in the suburbs rarely show units in the central city (see the low frequencies in the second column) and agents who advertise in the central city rarely show units in the suburbs (see the low frequencies in the third column). These counts may indicate that agents choose not to show units conflicting with a customer's inferred preferences even if those units are available, or they may indicate that agents with central city listings have access to different information sources about available housing than do agents with suburban listings. 36 Another result in table 10 that supports the white-customer-prejudice hypothesis is only significant at the 10% level. To be specific, the farther a unit from the agent's office, the more likely the agent will show it to blacks (row 12, first column). Ondrich, Ross, and Yinger (2001) find that this result is highly significant in some metropolitan areas. 37 This result does not appear to hold for the advertised unit (row 14, fifth column). This difference for the advertised unit, which is not quite significant at the 10% level, might be another sign of inferred preferences at work, or it might indicate that agents only advertise in integrated central city neighborhoods when they are not worried about tipping. 38 As noted earlier, this result is weak because most auditors were "married." To be specific, the auditor's role was that of a single person for 291 observations and that of a married person for 2,174 observations. The net incidence of discrimination was 0.207 for the first set of observations and 0.115 for the second, both significant at the 99% confidence level based on McNemar's test. First, discrimination increases with the advertised unit's asking price (row 2, second column). 39 Combined with the comparable result in table 9, this result implies that agents' marketing efforts increase with asking price for whites, but not for blacks, an implication that is consistent with the hypothesis that agents practice statistical discrimination based on a preconception about the ability of black customers to purchase expensive homes.
Second, we find less discrimination in integrated areas than in white areas (row 10, column 1). As explained earlier, this result is consistent with the view that agents try to maximize the chances of a successful match by making race-based assumptions about a customer's preferences, which is a form of statistical discrimination. Note that the coefficient for integrated areas is not as large in absolute value as the analogous coefficient in table 9, which implies that houses in suburban integrated neighborhoods are less likely than houses in other types of neighborhoods to be shown to either blacks or whites. In combination, these results imply that real estate agents practice both redlining and steering. 40 The difference between the estimates in tables 9 and 10 (that is, Ϫ2.5751 ϩ 0.5957 ϭ 1.9794) therefore provides an estimate of redlining, and the result in table 10 (0.5957) provides an estimate of steering-a result consistent with statistical discrimination. This result is confirmed by a table analogous to table 12 but for the neighborhood variables interacted with race. This table, which is not presented here, reveals that when the advertised unit is in a suburban white neighborhood, agents are significantly less likely (coefficient 0.596, t-statistic 2.15) to withhold units in suburban neighborhoods from black than from white customers. In other words, a request for a unit in a white suburban neighborhood is more likely to be interpreted as an indication of a customer's preferences when the customer is white than when she is black, a result consistent with statistical discrimination.
These results do not carry over to integrated neighborhoods in central cities (row 14, column 1). In this case, the measure of redlining is much smaller, 1.0751 (ϭ Ϫ2.5751 ϩ 1.8306 ϩ 0.5957 Ϫ 0.9263), and the measure of steering, Ϫ0.3306 (ϭ0.5957 Ϫ 0.9263), actually has the opposite sign, which implies that blacks are steered away from integrated areas. This is the result that supports the white-customer-prejudice hypothesis. Overall, therefore, our test based on neighborhood integration does not provide a clear-cut acceptance of one hypothesis over another, but instead supports statistical discrimination in the suburbs and white customer prejudice in the central city.
Third, we find that in several cases agents' responses to an initial housing query are different for black and white customers. The most striking result of this type involves asking price: for blacks, but not for whites, a unit is more likely to be shown if its value is below that of the advertised unit (row 2, fourth column). This result is consistent with the hypothesis that agents practice statistical discrimination on the basis of the perception that blacks, but not whites, request more expensive units than they can afford.
Two other results of this type involve neighborhood characteristics. In particular, agents increase their marketing efforts for blacks if a unit is in a neighborhood that has an average house value below (row 4, fourth column) or has less old housing than (row 5, fourth column) the advertised unit's neighborhood. Neighborhoods with low average values and low shares of old housing are likely to be the least-established neighborhoods, in the first case because of high turnover and in the second case because they are new. These results suggest, therefore, that housing agents believe, despite the contrary information they receive in an audit context, that blacks, unlike whites, want to live in neighborhoods that are not well established, perhaps to avoid clashing with entrenched white residents. 41 Acting on this belief, as agents appear to do, is another form of statistical discrimination.
The final result of this type is that agents are more likely to show a nonadvertised unit to blacks if both it and the advertised unit have some problems (row 8, third and fifth columns). 42 Agents do not go out of their way to show units with problems to blacks, but they are more likely to show these units to blacks when the initial request indicates a willingness to consider a house with some problems. This type of request has no impact on the treatment of a white auditor (see table 9), but it appears to confirm agents' stereotypes about black customers and therefore leads agents to show other units with problems to blacks. Thus, this result provides further evidence of statistical discrimination, as agents treat blacks and whites differently based on preconceptions about what customers from different racial groups prefer.
Although these tests are indirect, they provide extensive support for the hypothesis that real estate agents practice statistical discrimination. To put it another way, we know of no other explanation for the clear link between discrimination and particular housing characteristics, such as asking price or neighborhood integration, or between discrimination and the unit-advertised-unit match. 39 The coefficient for the asking price of the advertised unit itself (row 2, fifth column, significant at the 10% level) indicates that this effect is smaller for the advertised unit, but still exists. As in other cases, this result suggests that inferred preferences offset statistical discrimination to some degree. 40 See Ondrich et al. (2001) for a more detailed discussion of redlining and steering. Steering is also discussed at length by Galster (1990) and Turner and Mikelsons (1992) . 41 The white-customer-prejudice hypothesis suggests that agents might steer blacks toward less established neighborhoods. This hypothesis can be tested with variables of the first form in table 2. These variables are not significant in table 10, unlike those associated with statistical discrimination (which have the fourth form in table 2). 42 In row 8, the coefficients in both the third and fifth columns are highly significant. Since both of these coefficients apply to the advertised unit and the one in the third column is larger in absolute value, they imply that advertised units with problems are also more likely to be shown to blacks than to whites, although this effect is small.
One might also ask whether the effects found here are large in magnitude, as well as statistically significant. Table  13 , which focuses on discrimination in nonadvertised units, provides an answer. The results in the first row yield the breakdown of outcomes for our actual sample of nonadvertised units. This row indicates that 9.1% of these units were shown to both auditors, 54.4% were shown to the white auditor only, and 36.5% were shown to the black auditor only, for a net incidence of 17.9% (ϭ54.4 Ϫ 36.5). Every unit appears in a single audit, and every audit is defined by an advertised unit. The second row eliminates all differences between nonadvertised units and the advertised unit that defines its audit. This baseline case predicts treatment for a nonadvertised unit that has the average characteristics of the advertised units in our sample and that is identical (in observable characteristics) to the advertised unit that defines the audit. For two tract variables-namely, whether the tract is in the central city or in an integrated neighborhood-we define this baseline case using the mode, not the mean. The modal category is a unit in a white, suburban tract. The second row of table 13 indicates that, for a baseline unit defined in this way, our estimates predict a 50.8% chance that the unit will be shown to the white auditor only and a 27.0% chance that it will be shown to the black auditor only, for a predicted net incidence of 23.8%.
The third and fourth rows use our estimates to determine how the baseline estimate would change if the asking price of a unit went up or down by one standard deviation, holding constant the asking price of the advertised unit. Raising the asking price has little impact on the net measure (third row), but lowering the asking price lowers the predicted net incidence of discrimination by almost 30%, from 23.8% (row 2) to 17.3% (row 4). This effect corresponds to the highly significant coefficient in row 2 of table 10. Similarly, raising the average house value in a unit's tract by one standard deviation has little impact on net incidence (fifth row), but lowering this average value cuts the net incidence measure by about 34%, from 23.8% (row 2) to 15.8% (row 6). The effect of altering the share of old housing in a unit's tract is similar, with little impact from an increase (row 7) and a large impact from a decrease (row 8). In fact, lowering the average value by one standard deviation cuts the net incidence by about 25% (to 17.6). The effects in rows 6 to 8 correspond to the significant coefficients in rows 4 and 5 of table 9.
Finally, table 13 shows that the predicted net incidence of discrimination falls dramatically when a unit is in an integrated neighborhood but the advertised unit is not. In fact, the result in the last row of this table reveals that the predicted net incidence measure falls to zero if the unit is in a suburban integrated tract and the advertised unit is in a white suburban tract. 43 Thus, the significant effect in row 10 of table 10 is large indeed.
VIII. Conclusion
We find that agents interpret a customer's initial request as an indication of the customer's preferences. As a result, agents are likely to show the advertised unit and relatively unlikely to show units that differ from the advertised unit in asking price, size (number of bedrooms), or neighborhood quality (average house value, share of old housing).
Our results also indicate that real estate agents practice redlining in the suburbs, defined as a low marketing effort in or near integrated neighborhoods. This behavior, which is illegal under the Fair Housing Act, arises even for advertised units, that is, even for units that a customer explicitly 43 Discrimination declines relative to the baseline when the unit is in an integrated tract in the central city, because the coefficient in row 10 of table 10 is more than offset by the significant coefficient in the last row of table 10. However, this combined effect is not statistically significant (t ϭ 0.851). a Predicted treatment for a nonadvertised unit that has the average characteristics of the sample of advertised units and that is associated with an advertised unit with those same characteristics. Two characteristics, namely whether unit is in central city or in an integrated tract, are set at their modes, not at their means. The modal category is a white, suburban tract.
b Predicted treatment based on the case in row 2 with only one change, namely an increase or decrease of one standard deviation in the identified characteristic. c Predicted treatment for a nonadvertised unit in the type of tract indicated, assuming that the advertised unit is still in a white, suburban tract, as in row 2.
asks to see. This behavior does not take place, however, in central cities. Discrimination could be driven by agent prejudice, white customer prejudice, or statistical discrimination. We find no evidence to support the agent-prejudice hypothesis, but our tests are not very powerful. We find some evidence to support the customer-prejudice hypothesis. Specifically, larger real estate agencies are less likely to discriminate, and discrimination is relatively high in integrated neighborhoods where tipping appears to be likely, namely, those in the central city.
Our most striking results point to the existence of statistical discrimination. Agents' marketing efforts for blacks, unlike those for whites, do not increase as the asking price of the advertised house increases; however, these efforts do increase as the asking price of a house falls below the price of the advertised unit. These results indicate that agents believe the probability of a successful transaction with a black customer decreases with increasing asking price, regardless of the customer's initial request. This belief could reflect an agent's experience with black customers, but it cannot, of course, reflect the qualification of the black auditors. In any case, acting on this belief is a form of statistical discrimination, because it uses a preconceived characteristic of blacks on average as a signal about an individual black customer.
In addition, we find less discrimination in suburban integrated areas than in other areas, and we find that real estate agents make different inferences about the preferences of black and white customers who make the same housing request. Discrimination is relatively low for houses in neighborhoods with an average house value or a share of old housing below that in the advertised unit's neighborhood, and it is relatively low for houses with visible problems, so long as the advertised unit has problems too. These effects are not linked to particular housing traits as such, but instead are linked to differences between a house and the house initially requested. Thus, agents typically accept the initial request as an accurate portrayal of a white's preferences but adjust the initial request made by a black to conform to their preconceptions. In the case of houses with visible problems, agents refuse to accept the initial request as a sign that whites want such a house, but have no trouble making this inference for blacks. These actions are all consistent with statistical discrimination.
Previous research has not uncovered the prevalence of statistical discrimination largely because it could not connect discrimination to customer's initial requests or to the characteristics of individual houses. Our research supports the view that the main reason for continuing discrimination in housing sales is that real estate agents' preconceptions induce them to practice statistical discrimination. Because statistical discrimination is based on anticipated profits, this finding indicates that housing discrimination often has economic causes and may prove to be difficult to eradicate without active enforcement of fair-housing legislation. 44 Our findings also raise several issues of more general interest. First, customer requests play an important role in many markets, including the labor and mortgage markets, and empirical analysis of these markets needs to consider the impact of such requests on estimates of discrimination. Because these requests are typically unobservable, taking them into account constitutes a major challenge for empirical research, particularly when the requests are influenced by past or expected discriminatory acts. Second, theoretical research on search and agency could consider the role of customer requests as signals to agents. 45 This type of extension might provide new insights into both the incentives for statistical discrimination and the long-run effects of such discrimination on markets.
